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Abstract 
Despite well documented sex and gender differences, little is known about the relative impact 
of male-female social interactions on pain. Three experiments were conducted to investigate 
whether the type of interpersonal relationship men and women have with an observer affects 
how they respond to experimental pain. Study 1 recruited friends and strangers, Study 2 
examined the effects of same and opposite-sex friends, whereas Study 3 investigated the 
differences between opposite-sex friends and opposite-sex romantic partners. 144 dyads were 
recruited (48 in each study). One person from each dyad completed two pain tasks, while the 
other person observed in silence. Overall, the presence of another person resulted in an 
increase in pain threshold and tolerance on the cold pressor task and algometer. The sex 
status of the dyads also had a role, but only within the friendship groups. In particular, male 
friends had the most pronounced effect on men’s pain, increasing pain tolerance. We suggest 
that the presence of an observer, their sex, and the nature of the participant-observer 
relationship all influence how pain is reported. Further research should focus on dyadic 
relationships, and their influence on how men and women report and communicate pain in 
specific contexts. 
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1. Introduction  
Sex and gender differences exist in pain [1; 18]. While progress has been made in our 
understanding of the biological and psychological mechanisms, less is known about social-
contextual factors [25]. This absence is surprising given that interpersonal factors play a role 
in pain [14], and that reduced social support and increased social isolation are problematic 
[6]. One way to improve our understanding of social factors is to turn to models that consider 
the wider context in which pain occurs [14]. These acknowledge that pain does not occur in 
isolation, but can also be considered a social exchange between individuals. By applying a 
sex and gender focus to dyadic interactions, we can start to view such exchanges as a mixture 
of same and opposite-sex situations [25].    
Both experimental and clinical pain research also highlights that the relationship 
people have with one another is important [8; 9; 44]. For example, in experimental pain 
research, pain and its expression can differ depending on whether the person is accompanied 
by a partner, family member or stranger [10; 38; 46]. However, few experimental studies 
look at the interaction between participant-observer sex and the nature of relationships, e.g., 
friend or stranger [12]. A further limitation is that the range of possible social relationships 
investigated is small. Most investigators examine the role of family members (spouse, parent 
etc.) compared to strangers, whereas individuals typically experience a wider range of 
interpersonal exchanges, including work-colleagues, friends, strangers, and enemies. 
Surprisingly, to our knowledge, there are no studies that consider the role that friendship may 
have for pain, despite non-romantic friendships playing an important role in social support 
networks [4], and how friends may buffer against isolation in later life. Few studies, if any, 
consider the sex of friends in the context of pain.  
The aim of the current investigation was to extend previous research into the role that 
dyadic social relationships have on pain by considering the type of relationship between 
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individuals in the context of sex differences. Although we considered different types of 
dyadic relationship, a particular focus was placed on the role friendship has on reporting pain. 
Three studies are reported, all using the same experimental pain induction paradigm and 
methods. Study 1 compares the effect of having a friend or a stranger present, Study 2 
focuses on whether the sex of the friend plays a role, and Study 3 compares the difference 
between opposite-sex friends and opposite-sex romantic partners on pain. We hypothesise 
that in all studies: 1. participants will report less pain when an observer is present rather than 
alone; 2. women will report more pain than men; and 3. the closer the relationship within 
dyads the greater the pain reducing effect: so those accompanied by a friend will report less 
pain than when with a stranger, and those accompanied by a romantic partner’s condition will 
report the least pain of all.  
 
2. Study 1: Friends vs. Strangers 
2.1. Method  
2.1.1. Design 
  A mixed-groups design was employed. There were two between-groups factors: sex 
of the participant (male vs. female), and the relationship between the participant and their 
observer (friend vs. stranger). The within-groups variable was the phase of testing (observer 
present vs. observer absent). The dependant variables were the various pain response indices 
from the pain induction tasks.  
2.1.2. Participants and observers 
Based on a power analysis for medium effect sizes, a total of 96 adults (47 male, 49 
female; M = 24.69 years, SD = 6.51 years) were recruited from the University of Bath via an 
undergraduate research participation scheme, posters, emails and word-of-mouth. Given a 
similar design was used across the three studies, 96 participants were recruited separately for 
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each study, using the same methods. The precise method of recruitment depended on which 
group participants were initially allocated to (see below). Condition order was determined at 
the very start of each study using the random list function in Microsoft Excel. As participants 
were recruited they were allocated to the next available condition on this randomised list, and 
informed which type of dyadic partner they would be required to bring. None of the 
participants reported taking medication, and they all reported being pain-free. To reduce the 
likelihood of participants experiencing adverse effects from the pain induction task, 
participants were excluded if they had eczema, asthma and/or sensitive skin.  
Participants were recruited to take part in a pain study, where they were asked to 
either experience pain or observe someone in pain. A total of 48 participants were allocated 
into the pain experience condition. A further 24 participants were recruited into the stranger-
observer condition. Of these, there were 11 same-sex stranger dyads and 13 opposite-sex 
stranger dyads. An additional 24 participants were recruited as friend-observers. Given the 
need for the observers to have a pre-existing relationship with the person in pain, a different 
method of requirement was required. Here, the 24 participants who had been allocated to the 
pain experience condition with a friend, were asked to identify a friend of their choice, who 
was not a romantic partner. Interestingly, all participants brought a friend of the same-sex 
with them to the study. Therefore, in total, 11 same-sex strangers, 13 opposite-sex strangers, 
and 24 same-sex friends were recruited into the study. This method of recruitment resulted in 
48 dyads being created, each of which consisted of 48 participants in the pain experience 
condition (24 male; M = 26.62 years, SD = 8.14 years and 24 female; M = 22.75 years, SD = 
3.54 years) and 48 observers (23 male; M = 27.04 years SD = 3.75 years, and 25 female; M = 
22.72 years SD = 3.57 years). Within the dyads, half consisted of stranger observers and half 
consisted of friends of the person to experience pain. 
2.1.3. Pain induction tasks 
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 A cold pressor task was adopted to induce pain, which is considered a safe and valid 
method of pain induction [47]. This pain induction task has also been used in previous social 
dyadic pain studies [45].  Participants submerged their left hand in a water bath at room 
temperature for 2 minutes to standardise their hand temperature [43]. Next, participants 
submerged the same hand in a cold water bath, which was kept at a constant temperature of 1 
°C (± 1°C) [36].  Water temperature was maintained by a Techne thermoregulator and a dip 
cooler (Model: RU-200), and the water circulated to prevent local warming around the 
participant’s hand, to ensure consistency across the study [35]. During the cold water 
exposure, participants were timed from immersion to when they first experienced a painful 
sensation (pain threshold), and to the point at which they could no longer tolerate the pain 
(pain tolerance). Unknown to the participants, there was an upper limit of two minutes, at 
which point the experimenter asked the participant to withdraw their hand [26]. 
A pressure pain induction task was also included in order to determine whether effects 
would generalise across different types of pain. Pressure pain was induced using a hand-held 
Somedic Algometer [11]. The algometer comprises of 1cm² round rubber surface which 
comes in contact with soft tissue [28] on the right forearm, at a rate of 30 kPa/sec. Pressure 
was applied in a similar place on the dorsal forearm, approximately 8cm from the elbow [22]. 
Participants were asked to indicate the first point at which they felt a painful sensation, and 
this was recorded as their pressure pain threshold. A total of three trials were conducted, with 
a short interval between trials, to increase reliability. An average of the three trials was taken. 
2.1.4. Self-report measures1 
 The following self-report measures were administered to those in the pain condition:  
                                                 
1 All participants also completed the Gender Role Expectations of Pain measure as part of a larger PhD project. 
Since this is not relevant to the current analysis, it was not included here. 
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A Visual Analogue Scale (VAS) was administered after each pain induction, in order 
to measure how much pain was subjectively experienced during the task. Participants were 
asked to mark their answer on a 100mm line, with anchors indicating the range: from no pain 
at all (0) to worst pain imaginable (100). VAS scales are used widely in pain research, and 
have high levels of validity for both chronic and experimental pain induction tasks [38].  
The Short Form McGill Pain Questionnaire (SF-MPQ-2) was administered after each 
pain induction. The questionnaire consists of 22 pain-related symptoms that each participant 
rated on a Likert-scale based on the intensity of the pain, ranging from 0 (no pain) to 10 
(worst possible pain) [16]. The overall total score was calculated (internal consistency: α = 
.91 [16]) for the current study, with a higher number indicating more pain. The SF-MPQ-2 
has been used in both experimental pain induction studies and with chronic pain patients. 
This scale is also reported to be both valid and reliable [21]. 
In addition, all participants (pain and observer condition) completed various scales 
after the pain induction tasks. These were administered to ensure that the only group 
differences were on the scales that measured closeness of relationship, and not mood (which 
could affect pain reports): 
The Unidimensional Relationship Closeness Scale (URCS) [15] is a 12-item self-
report questionnaire which assesses the closeness of the relationship between the participant 
and (internal consistency: α = .92 to α = .99 [15]). The questionnaire asked participants to 
think of the other person from the dyad in the room when responding to the items using a 7-
point Likert-scale from 1 (strongly disagree) to 7 (strongly agree). Items on the questionnaire 
were used to assess how close the dyads were to each other: whether the other person is a 
priority in their life and whether the other person is considered when making important 
decisions, showing high levels of convergent validity [15].  The more distant the dyad the 
lower the score will be, and a closer dyad would result in a higher score.  
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 The Relationship Closeness Inventory (RCI) [2] was used to assess the closeness of 
two people with regards to their interdependence and has been since shown to be a very 
robust measure in young adults [30]. The items on the questionnaire were combined to give 
an overall estimation of closeness. The RCI was designed to look closely at the different 
relationships between people, including romantic couples, friends and family [2]. The RCI 
has three subscales: the strength, diversity and frequency. The diversity and frequency 
subscales were considered redundant measures of closeness as they do not include modern 
ways of communicating [15]. Therefore, only the strength subscale was used in the analysis 
(internal consistency: α = .90 [2]). The higher the score the closer the dyad. 
The Depression Anxiety and Stress Scale (DASS) [33] is a 42-item self-report 
questionnaire that assesses the symptoms of depression, anxiety and stress. The DASS is a 
well-established measure of mood, and has been used in both clinical and non-clinical 
settings around the world [7]. All participants were asked to rate on a Likert-scale between 0 
(did not apply to me at all) and 3 (applied to me very much) each question based on the past 
week. A DASS total score was computed and used for the analysis, as we were interested in 
general mood differences  (internal consistency: α = .87 [33]). A higher score indicated a 
higher negative mood.  
2.1.5. Procedure 
Ethical approval for the three studies reported here was obtained from the Department 
of Psychology Ethics Committee and the Department for Health Ethics Committee, 
University of Bath, UK. Following recruitment, participants provided written consent, 
completed a demographics form, and were given further instructions about the task. 
Participants allocated to the pain condition completed the pain induction tasks twice: once 
with an observer present and once without. In order to account for practice effects, the order 
in which participants completed the tasks with and without an observer present was 
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counterbalanced. The observers did not complete either of the pain induction tasks, but 
simply watched the task being conducted on one occasion. 
Figure 1 illustrates the set-up of the laboratory during each pain induction task, and 
shows the positioning of the dyads and experimenter during the study. In the observer present 
condition, observers were sat directly in front of the participant completing the pain induction 
task. During the observer absent condition, participants were asked to look in the direction of 
where the observer would be sat (but of course, were not present). After both pain induction 
tasks, both participant and observer completed the DASS, URCS, and RCI, and were 
debriefed. Course credits or a monetary payment were given to all participants and observers.  
--------------------------------- 
Figure 1 
--------------------------------- 
2.2 Results 
2.2.1. Data screening  
 Data screening of all raw data was conducted following procedures outlined by 
Tabachnick and Fidell [42]. Outliers were identified by converting the raw scores to z-scores, 
and considered an outlier if they were ±3.29. This method revealed four outliers (all in the 
cold pressor task threshold condition, without an observer present), which were adjusted to a 
value one unit larger/smaller than the next extreme score in the distribution [42]. To ensure 
that the scores were normally distributed, histograms were generated to visually check for 
abnormalities, and skewness and kurtosis values checked. The data were normally 
distributed.   
Means and standard deviations for the pain outcomes and self-report questionnaires 
are in Table 1.  
--------------------------------- 
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Table 1  
--------------------------------- 
The complete analysis for the DASS, URCS and RCI can be found in the online 
supplementary material. Briefly, on the URCS, friends reported closer relationships than 
strangers (p < .001), and women reported closer relationships than men (p < .001). On the 
DASS, observers had a higher negative mood than participants completing the pain tasks (p < 
.05). There were no other significant differences.   
 
2.2.2. Impact of an observer on reporting of cold pressor pain 
To examine the effects of an observer on the experience of pain, a mixed group 
ANOVA was conducted on each of the cold pressor outcomes (threshold, tolerance, SF-
MPQ-2, and VAS pain scores). Each analysis included the sex of the participant experiencing 
pain within each dyad (male vs. female) and the dyadic relationship (friend vs. stranger) as 
between-group factors. Observer presence (absent vs. present) was also included as a within-
group factor in this analysis. In terms of possible interactions, we predicted that the effects of 
observer characteristics should only have an effect when the observer was actually present.  
For pain thresholds, there was a main effect of participant sex, F(1,44) = 6.79, p < .05, 
Ƞp2 = .13. Overall, men (M = 18.27 secs, SD = 14.94 secs) had a higher pain threshold than 
women (M = 8.62 secs, SD = 10.24 secs). In addition, there was a main effect of observer 
presence, F(1,44) = 4.56, p < .05, Ƞp2 = .09. Pain thresholds increased when an observer was 
present (M = 15.58 secs, SD = 18.99 secs) compared to when they were absent (M = 11.31 
secs, SD = 10.03 secs). However, there was no main effect of dyadic relationship, F(1,44) = 
1.57, p >.05, Ƞp2 = .04, and there were no significant interactions. 
A similar analysis was conducted on cold pressor pain tolerance levels. The mean 
difference in pain tolerance was 26.53 seconds, confirming that men (M = 53.47 secs, SD = 
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41.28 secs) had a significantly higher tolerance scores than women (M = 26.94 secs, SD = 
27.85 secs), F(1,44) = 7.82, p < .01, Ƞp2 = .15. A main effect of observer presence was again 
found F(1,44) = 6.13, p < .05, Ƞp2 = .12, indicating higher tolerance levels when an observer 
was present (M = 43.51 secs, SD = 39.53 secs) compared to when they were absent (M = 
36.89 secs, SD = 37.29 secs). Additionally, there was a main effect of dyadic relationship, 
F(1,44) = 5.32, p < .05, Ƞp2 = .11, in that participants allocated to the friends condition (M = 
51.16 secs, SD = 44.48 secs) tolerated more pain compared to those in the stranger condition 
(M = 29.26 secs, SD = 30.02 secs). Interestingly, the critical interaction between dyadic 
relationship and observer was not significant (p > .05), nor were any of the other interactions.  
 Analysis of the self-report pain measures found no significant effects for SF-MPQ-2 
scores. For the VAS scores, a main effect of observer presence was found, F(1,44) = 6.38, p 
< .05, Ƞp2 = .13. Self-reported pain levels were higher when an observer was present (M = 
61.67, SD = 18.31) than absent (M = 56.65, SD = 19.31). No other significant effects were 
found (all p’s > .170). 
 
2.2.3. Impact of an observer on reporting of pressure pain  
A similar series of ANOVA’s were conducted on outcomes from the pressure pain 
task. For pressure pain thresholds, a main effect of sex was found F(1,44) = 36.66, p < .001, 
Ƞp2 = .46, with men (M = 874.05 kPa, SD = 324.38 kPa) exhibiting a higher thresholds than 
women (M = 459.37 kPa, SD = 172.64 kPa). A main effect of observer presence was also 
found, F(1,44) = 10.28, p < .01, Ƞp2 = .19, showing that pressure pain thresholds were higher 
when an observer was present (M = 696.83 kPa, SD =350.33 kPa) than when absent (M = 
636.59 kPa, SD = 325.25 kPa). When considering the dyadic relationship, a main effect was 
found, F(1,44) = 5.91, p < .05, Ƞp2 = .12. Those allocated to the friends group exhibited 
higher pressure pain thresholds (M = 749.94 kPa, SD = 424.38 kPa) compared to those in the 
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stranger group (M = 583.48 kPa, SD = 424.38 kPa). As before, the interaction between dyadic 
relationship and observer was not significant (p > .05). However, a significant interaction was 
found between dyadic relationship and the sex of the participant, F(1,44) = 5.27, p < .05, Ƞp2 
= .11 (see Figure 2). No other interactions were significant. 
Follow-up analysis was conducted on the significant two-way interaction and the 
appropriate Bonferroni adjustments were made (p = .0125). This indicated that when in the 
friends group, men (M = 1094.85 kPa, SD = 348.05 kPa) had a significantly higher pressure 
pain thresholds than women (M = 486.47 kPa, SD = 231.40 kPa), t(22) = 5.04, p < .001, d = 
2.06. A similar difference was found for those in the stranger group: men had higher 
thresholds (M = 725.13 kPa, SD = 196.38 kPa) than women (M = 480.88 kPa, SD = 195.69 
kPa) in the stranger group, t(22) = 3.05, p < .01, d = 1.25. However, when looking within 
men, those in the friends group (M = 1094.85 kPa, SD = 348.05 kPa) had a significantly 
higher pressure pain thresholds than those in the strangers group (M = 725.13 kPa, SD = 
196.38 kPa), t(22) = 3.21, p < .01, d = 1.31. No such effect was found for women, however 
(friends group: M = 486.47 kPa, SD = 231.40 kPa; strangers group: M = 480.88 kPa, SD = 
195.69 kPa), t(22) = .06, p > .05, d = .03).   
--------------------------------- 
Figure 2 
--------------------------------- 
 For the SF-MPQ-2, a significant main effect of observer presence was found, F(1,44) 
= 7.83, p < .01, Ƞp2 = .15. When an observer was present (M = 1.40, SD = 1.08) pain intensity 
was lower compared to when absent (M = 1.62, SD = 1.24). No other significant effects were 
found.  
For pressure pain VAS scores, no significant effects were found.   
2.3. Study 1 Discussion 
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The results of Study 1 confirmed that women reported greater pain compared to men, 
and men tolerated more pain, which is consistent with previous studies. Importantly, in terms 
of the key focus of the current study, the presence of an observer also had an effect on how 
pain was reported. Participants reported higher pain thresholds, and tolerated more pain, 
when an observer was present, in comparison to when participants were alone. However, this 
observer effect on pain was only seen in pain threshold and tolerance, and not in the self-
report measures.  
Interestingly, for pain threshold, this effect occurred independently of whether the 
observer was a friend or a stranger, suggesting that the nature of the relationship may be less 
important than the presence of another. However, an effect of observer type was found to 
impact on cold pressor pain tolerance - cold pressor pain tolerance was higher in the friend 
condition. Interestingly, this effect was not limited to when the observer was actually present, 
but also found when the friend was absent (but in the next room). One possible reason for this 
could be that just the knowledge that a friend was near and could be present during a painful 
event may be strong enough to affect pain.  
Inconsistent results were found across both the self-report questionnaires and pain 
induction tasks. For example, for the cold pressor pain ratings there were no observer effects, 
but differences were found for the algometer, whereas a different pattern was found for VAS 
scores across tasks. These are difficult findings to interpret, as we cannot say whether the 
inconsistency is due to the measures, the tasks, or both. Explanations for this would be purely 
speculative, and perhaps the all we can do at this point is note the inconsistency, and conduct 
further investigation to see whether this really is an unreliable effect. 
One unexpected observation was that although no restriction was placed on who was 
chosen as an accompanying friend (apart from no romantic involvement), all participants 
brought a friend of the same-sex. This meant that we were unable to consider the possible 
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interaction between same and opposite-sex friends within the current study. In light of this, 
Study 2 sought to directly investigate this possibility, by controlling the sex of the friendship 
dyads to see if there are differences in the reporting of pain between same-sex and opposite-
sex friends. We hypothesized that: 1. men will have a higher pain threshold and tolerance 
than women, irrespective of the sex of the friend observing, 2. participants allocated to the 
same-sex friend’s condition will have a higher pain threshold and tolerance than those 
allocated to the opposite-sex friend’s condition.  
 
3. Study 2: Same-sex friends vs. opposite-sex friends 
3.1. Method 
3.1.1. Design 
  A similar design was used here as reported in Study 1. The main difference was that 
no strangers were recruited, but instead observers consisted of either same-sex or opposite-
sex friends. Specifically, a mixed-groups design was employed, with two between-groups 
factors: sex of the participant (male vs. female) and sex of the observer (male vs. female). 
The within-groups variable was the presence of an observer (observer present vs. observer 
absent). The dependant variables were various pain response indexes from the two pain 
induction tasks.  
3.1.2. Participants and observers 
A total of 96 adults were recruited in a similar way to that described in Study 1, but 
with a focus on ensuring an equal split of male and female observers. Initially, 48 participants 
were recruited to take part in a pain study. After initial screening, half of the participants were 
asked to bring a same-sex friend and the other half were asked to bring an opposite-sex friend 
with them to the study. The only other stipulation was that there was no romantic 
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involvement with the friend. The friend did not complete any of the pain tasks, but instead 
observed. 
Therefore, the 96 individuals comprised of four groups of 12 dyadic same/different 
sex pairs i.e., male-male, male-female, female-female, female-male. Within each pair, one 
person served as an observer (24 male; M = 24.25 years, SD = 7.69 years, 24 female; M = 
20.29, years SD = 3.11 years) and the other took part in the pain induction tasks (24 male; M 
= 24.21 years, SD = 7.60 years and 24 female; M = 19.67 years, SD = 2.35 years).   
3.1.3. Procedure 
The procedure followed here was the same as described in Study 1. Participants 
completed the cold pressor and pressure pain task alone and with an observer (order was 
counterbalanced between pairs). The same questionnaires measures were also administered, 
in the same way. The only differences between studies was the nature of the dyadic pairings. 
All participants were reimbursed for their participation. 
3.2. Results 
3.2.1. Data screening and group dyad manipulation check 
 Screening of the raw data was conducted using the techniques described in study 1. 
Outliers were identified by data with z-scores ±3.29. This revealed one outlier for pain 
threshold on the cold pressor task when an observer was present, which was adjusted to a 
value one unit larger than the next score [42]. Histograms, and skewness and kurtosis values 
were checked, which confirmed normal distributions for all variables.   
 The means and standard deviations for each of the pain induction tasks and the self-
report questionnaires are in Table 2.  
--------------------------------- 
Table 2
--------------------------------- 
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The analysis for the DASS, URCS and RCI (see online supplementary material) 
showed no differences in the relationship closeness or mood differences between participants. 
 
3.2.2. Impact of an observer on the reporting of cold pressor pain 
A series of ANOVA’s were conducted on the cold pressor pain outcomes, and where 
relevant, follow-up t-tests with Bonferroni corrections. The between groups variables were 
sex of participant (male vs. female), sex of the observer (male vs. female) and the within 
groups factor was observer presence (absent vs. present). 
 For pain thresholds, a main effect of sex of the participant was found, F(1,44) = 
12.60, p < .001, Ƞp2 = .22. Men (M = 14.37 secs, SD = 10.34 secs) had higher cold pressor 
pain thresholds than women (M = 6.88 secs, SD = 10.34 secs). No other significant effects 
were found. 
 For pain tolerance a significant effect of participant sex was found, F(1,44) = 28.37, p 
< .001, Ƞp2 = .39. Men (M = 68.38 secs, SD = 45.38 secs) exhibited a higher pain tolerance 
than women (M = 20.91 secs, SD = 17.14 secs). Additionally, there was a main effect of 
observer presence, F(1,44) = 13.98, p < .001, Ƞp2 = .24, with pain tolerance levels being 
higher when the observer was present (M = 49.82 secs, SD = 44.46 secs) compared to when 
absent (M = 39.47 secs, SD = 39.14 secs). Sex of the observer was also significant, F(1,44) = 
5.44, p < .05, Ƞp2 = .11. Pain tolerance was higher amongst participants allocated to the male 
observer group (M = 61.64 secs, SD = 46.93 secs) compared to the female observer group (M 
= 38.01 secs, SD = 39.31 secs).  
 There was also a significant two-way interaction between sex of the participant and 
the sex of the observer, F(1,44) = 4.19, p < .05, Ƞp2 = .09 (see Figure 3). After Bonferroni 
adjustments (.05/4 = .0125), analysis revealed that when in the male observer condition, male 
participants (M = 96.50 secs, SD = 38.32 secs) exhibited higher pain tolerance levels than 
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women (M = 26.79 secs, SD = 22.06 secs), t(22) = 5.46, p < .001, d = 2.23. However, when 
in the female observer condition, male participants (M = 54.16 secs, SD = 46.34 secs) were 
not significantly different from women (M = 21.85, SD = 2.69 secs); t(22) = 2.24, p > .0125, 
d = .89. Furthermore, male participants placed in the male friend condition exhibited a 
statistically similar pain tolerance level to when placed in the female observer condition, t(22) 
= 2.44, p > .0125, d = 1.00. Similarly, within female participants, no significant differences 
were found between those in the male observer and female observer conditions, t(22) = .54, p 
> .05, d = .22.  
--------------------------------- 
Figure 3
--------------------------------- 
 No significant effects were found for SF-MPQ-2 and VAS. 
 
3.2.2. Impact of an observer on the reporting of pressure pain 
For pressure pain, a main effect was found for the sex of the participant, F(1,44) = 
11.47, p < .001, Ƞp2 = .21. Men (M = 646.56 kPa, SD = 227.77 kPa) had a higher pressure-
pain threshold than women (M = 447.75 kPa, SD = 170.89 kPa). Additionally, there was a 
main effect of having an observer present F(1,44) = 25.23, p < .001, Ƞp2 = .36, with higher 
pressure pain thresholds found when an observer was present (M =589.44 kPa, SD =  255.10 
kPa) compared to when they were absent (M = 504.88 kPa, SD = 203.55 kPa). No other 
significant effects were found. 
For the SF-MPQ-V2 no significant differences were found. However, for the VAS, a 
main effect of participant sex was found, F(1,42) = 5.06, p < .05, Ƞp2 = .11, in that women (M 
= 40.50, SD = 20.20) reported higher intensity pain than men (M = 27.93, SD = 18.64). A 
significant interaction was found between the sex of the participant and presence of an 
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observer, F(1,42) = 5.00, p < .05, Ƞp2 = .11 (see Figure 4). Follow-up analysis revealed that 
when the observer was absent, men (M = 28.87, SD = 19.34) and women (M = 38.30, SD = 
20.43) reported similar pain levels, t(44) = -1.61, p > .0125, d = -.47. However, when an 
observer was present, women (M = 42.70, SD = 21.60) reported their pain as being more 
intense than men (M = 27.00, SD = 18.57), t(44) = -2.64, p =.011, d = -.78. No other 
significant effects were found.  
--------------------------------- 
Figure 4
--------------------------------- 
3.3. Study 2 Discussion 
 Several patterns emerged from Study 2. First, and in line with the results from Study 
1, women reported a lower pain threshold and tolerance than men. Again the presence of an 
observer had an effect on the way pain was reported, particularly for pain tolerance when the 
observer was present. Interestingly, there was also a sex difference in the effect of having a 
friend present (of either sex) on self-reported pain. Women rated their pain as more intense 
than men when in the presence of a friend, even though this was not found in actual pain 
thresholds.  
 The primary aim of Study 2 was to identify sex differences in pain when accompanied 
by either a same-sex or opposite-sex friend. While effects were found, like Study 1 they 
generalized across observer present and absent conditions. Specifically, pain was tolerated 
the most when the dyad comprised of two men. One reason why men might exhibit higher 
tolerance to pain when accompanied by a same-sex friend could be because where pain 
expression is perceived as a visible marker of vulnerability, men are more likely to supress 
pain communication in the presence of other men. If this is the case, then for men, presenting 
vulnerability (i.e., pain) may be most likely to occur when competition is low [24], such as 
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when in the presence of a very close opposite-sex acquaintance. Research suggests that 
women have a wider range of social support networks, whereas men tend to rely more on a 
spouse for support [25]. From this we might predict that men would be most willing to 
disclose pain when accompanied by a close romantic partner.  
 In order to explore this possibility, Study 3 investigated whether men would show a 
lower tolerance to pain in the presence of a romantic partner. It was hypothesised that: 1. 
participants (especially men) would be more likely to report pain (i.e., exhibit lower pain 
threshold and tolerance) when accompanied by their romantic partner compared to a friend 
they were not romantically involved with.  
 
4. Study 3: Romantic partners vs. opposite-sex friends 
4.1. Method 
4.1.1. Design 
  As in previous studies, a mixed-groups design was employed. There were two 
between-groups factors: sex of the participant (male vs. female) and the dyadic relationship 
(romantic partner vs. opposite-sex friend). The within-groups variable was the observer 
(observer present vs. observer absent). The dependant variables were pain response indexes 
from the two pain induction tasks.  
4.1.2. Self-report measures 
 As well as including the same self-report measures described in previous studies, the 
Experiences in Close Relationships-Revised (ECR-R) [20] was included, which has been 
shown to be a reliable psychometric measure of romantic attachments in adults [41]. This 
scale assesses individual differences in attachment-related anxiety (α = .93 [20]) (how secure 
someone feels with regards to availability and responsiveness of their partner/others) and 
attachment-related avoidance (α = .95 [20]) (the extent to which people are uncomfortable 
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being close to their partner/others), which may be relevant to how close the romantic 
relationship is. The ECR-R comprises of 36 items, which are rated on a Likert-scale between 
1 (strongly disagree) to 7 (strongly agree). Questionnaires were scored in line with the 
guidance from Fraley, Waller and Brennan [19], whereby scoring high on both scales would 
indicate the person is fearful-avoidant, and lower scores on both scales indicates feeling 
secure with the relationship.  
4.1.3. Participants and procedure  
A total of 96 participants were recruited into Study 3, which comprised of 48 dyads. 
Of these 24 dyads were opposite-sex romantic partners (M length of relationship = 35.62 
months, SD = 23.56 months) and 24 dyads were opposite-sex friends. Within each dyad, one 
person completed the pain induction tasks (24 male; M = 25.42 years SD 5.11 years, 24 
female; M = 23.92 years SD = 4.23 years) and one observed (24 male; M = 25.38 years SD = 
6.01 years, 24 female; M = 24.25 years SD = 4.20 years).   
Participants were recruited using a similar approach as Study 2. Initially, 48 
participants were recruited to take part in the pain induction tasks, and were made aware that 
they would have to bring in either a friend or a romantic partner of the opposite-sex to 
observe. On the day of testing, the same pain induction procedures and measures were 
administered, as outlined in the previous studies (alongside the ECR-R). 
 
4.2. Results 
4.2.1. Data screening and group dyad manipulation check 
 Data were checked for potential outliers using z-scores (±3.29), but none were found. 
Histograms and the skewness/kurtosis values confirmed that normality was met. The means 
and standard deviations for pain induction task and the self-report measures are presented in 
Table 3. 
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--------------------------------- 
Table 3
---------------------------------  
The analysis for the DASS, URCS, ECR-R and RCI can be found in the online 
supplementary material. For the URCS, romantic partners reported closer relationships than 
the participants in the friend’s condition (p < .001). On the ECR-R, opposite-sex friends had 
higher avoidance scores than the romantic partners (p < .001). Finally, for the DASS, 
romantic partners had a lower mood than those in the friend’s condition (p < .05).  
 
4.2.2. Impact of an observer on the reporting of cold pressor pain 
A series of ANOVA’s were conducted on the cold pressor outcomes, with the sex of 
the person experiencing pain (male vs. female), the dyadic relationship (opposite-sex 
romantic partners vs. opposite-sex friends) as between-group factors, and the observer 
presence (observer absent vs. observer present) as a within-group factor.  
For pain threshold, there was a main effect of observer presence, F(1,44) = 4.34, p< 
.05, Ƞp2 = .09. Pain thresholds were lower when the observer was absent (M = 7.49 secs, SD = 
5.93 secs) compared to when present (M = 9.28 secs, SD = 6.86 secs). There were no other 
significant effects. 
 For pain tolerance, a significant effect of participant sex was found, F(1,44) = 18.68, 
p < .001, Ƞp2 = .30. Men (M = 61.46 secs, SD = secs) had a higher pain tolerance than women 
(M = 19.00 secs, SD = secs). Additionally, there was a main effect of observer presence, 
F(1,44) = 4.36, p < .05, Ƞp2 = .09. Pain tolerance was higher when participants were 
accompanied by an observer (M = 42.37 secs, SD = 40.34 secs) than when tested alone (M = 
38.09 secs, SD = 39.69 secs). No other significant effects were found. 
For the SF-MPQ-V2 and VAS, no significant differences were found.  
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4.2.3. Impact of an observer on the reporting of pressure pain  
For the pressure pain task, a significant effect of sex was found, F(1,44) = 10.49, p < 
.01, Ƞp2 = .19. Men (M = 437.11 kPa, SD = 120.15 kPa) had a higher pressure pain threshold 
than women (M = 326.11 kPa, SD = 131.22 kPa). No other significant effects were found.  
For the SF-MPQ-V2 no significant effects were found.  There was no main VAS 
effect, however, there was a significant interaction between observer presence and dyadic 
relationship, F(1,40) = 5.39, p < .05, Ƞp2 = .12. Post-hoc analysis with a Bonferroni 
adjustment indicated that there were no significant differences between the groups (all p’s > 
.0125). Inspection of means were examined, which suggested that those pain ratings were 
slightly lower when the romantic partner was absent, compared to when present.  
 
4.3 Study 3 Discussion 
As expected, participants in the romantic partner’s condition reported closer 
relationships with their observer than those in the opposite-sex friends group. Pain reports 
were also affected by the presence of an observer, with more pain being tolerated when an 
observer was present. However, although we expected pain tolerance to be higher when men 
were in the presence of an opposite-sex friend, compared to a romantic partner, the nature of 
the dyadic relationship did not affect pain behaviour.  
 
5. General discussion  
The key finding from these three studies is that the presence of an observer can affect 
the report of pain, and that in some situations, both the nature of relationship and sex of the 
dyad are relevant also. Specifically, pain threshold and tolerance increased most when dyads 
comprised of same-sex friends. Study 1 compared friends and strangers, and found that those 
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in the friend’s condition (which were all same-sex friends) had a higher pain tolerance. When 
the type of friendship (i.e., sex of friends) was investigated in Study 2, those in the same-sex 
condition had higher pain tolerance compared to those in the opposite-sex group. Here the 
effects of same-sex friends on pain was strongest when the dyads comprised of male-male 
pairs. Interestingly, Study 3 found no difference between the opposite-sex romantic partners 
and opposite-sex friends, suggesting that when dyads are of mixed-sex pairs, closeness of 
dyadic relationship does not alter pain threshold or tolerance.  
Throughout the three studies there was also a consistent, general, observer effect, in 
that increased pain tolerance was found when participants were accompanied by an observer. 
Whilst consistent with previous pain studies into observer effects [32; 34; 45], one difference 
found here was that observers affected the behavioural measures (e.g., tolerance), and not the 
self-report measures of pain. One possibility could be that the presence of an observer did not 
actually change pain experience, but instead resulted in participants not wanting to disclose 
pain during the task, thus resulted in them sustaining the experiences for longer. However, 
the fact that other (similar) studies have found observers impact self-report of pain would 
seem to mitigate against this explanation. It is, therefore, not clear why a difference across 
these pain measures was found here.  
The primary aim of this investigation was, however, to examine whether the type of 
observer, with a particular focus on the role of friends, has an impact on pain reporting 
behaviours. Friendship, and the effect it has on pain reporting is largely under researched, but 
our findings complement the few studies that have been reported [34] . The sex of the friend 
was important, in that men reported less pain when in the presence of a same-sex friend. This 
contrasts with previous work, which tends to examine the effects of same-sex strangers, 
rather than friends, yet seems to find similar pain suppression patterns in male-male dyads 
[34]. Reasons for this vary, but may be linked to stereotypical patterns of male behaviours. 
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For example, men are typically considered to be more stoic, less likely to express their 
emotions in an everyday context, and so maybe less likely to be seen drawing on social 
support – especially from other men [17]. Competition between men may also play a role 
[37], especially during adolescence and early adulthood. Research suggests that men often 
want male peers to view them favourably [40], and so it is possible that same-sex male 
friends produces a more competitive environment within which friendship dyads operate [3]. 
In comparison, same-sex female friends may be more likely to focus on friendship around 
social support and intimacy, and be less inhibited to express signals associated with pain [39]. 
If so, it is possible that men and women interact with same and opposite-sex friends in 
different ways, and it would be interesting to consider these issues further, especially in terms 
of interpersonal competition. 
Our findings enhance what is known about how we communicate pain in social 
settings [34; 45; 46]. We know that pain is communicated through nonverbal signs, such as 
facial expressions [13] and body posture [48], whereas less is known about how the type of 
people we interact with affects pain experiences, beyond simple familiarity. The nature of the 
relationship between participants and observer is important [29], although friendship is rarely 
considered. For example, a systematic review of 26 studies found that the majority of studies 
compared strangers and social partners, with only four specifically looking at the effect of 
friends [29]. Furthermore, of the friend studies, few took the gender of dyads into 
consideration. Our results confirm that this is a potentially important oversight and should be 
corrected within future studies [25]. 
Study 3 findings are interesting in light of research into empathy and social support 
from partners/spouses [31]. Here it has been found that support from a partner can decrease 
pain intensity [6; 46], especially when an individual perceives himself or herself as receiving 
social support from their partner. However, we did not find that the presence of a romantic 
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partner reduced pain (when compared to opposite-sex friends). Whilst romantic partners were 
rated as having closer relationships than friends, it would be unwise to assume this is a proxy 
for perceived support. It would be useful to explore the potential role of support and 
attachment between dyads in future sex-based studies on observer effects. In addition, the 
length of relationships in our romantic partners may be important. Although the average 
length of relationships was around 3 years, there was a wide range of scores. Couples who 
have been in long-term relationships may differ from those who have only recently 
established a relationship.  
Although interesting, we do need to be mindful of potential design limitations before 
drawing definite conclusions. For example, it could be argued that since participants were 
recruited as stranger, they attended the same University, and so could share a collective group 
identity [5]. We need to explore whether variation in perceived social identity moderates any 
effect that ‘strangers’ may have on pain reports. Second, the experimenter was physically 
present throughout the study, and whilst ‘hidden’ from view, it could be argued that there was 
not a truly alone condition. As the experimenter was consistent across both sessions, what we 
might be measuring here is the effect of adding a friend, stranger or romantic partner to an 
existing stranger-based social setting. Further issues to consider are the pain induction 
paradigm and use of non-clinical samples. Naturally occurring pain is difficult to stop and 
control, as it is possible to do in the laboratory. Knowledge that one can withdraw at any time 
and stop the pain undoubtedly has an effect on how people behave, and perhaps this 
knowledge also plays a role in how we act in front of an observer. However, we view 
experimental work such as this as an essential first step in starting to understand the impact of 
different dyadic interactions on pain; it guides us in potentially useful directions. Our results 
suggest that the gendered context of pain is worth considering within clinical pain settings. 
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Despite these limitations, there are implications for future research, For example, we 
should consider the stability of the same-sex observer effect in men. The presence of 
competitiveness between friends may influence the way pain is communicated. It would also 
be interesting to consider whether competitiveness between friends occurs more within same-
sex dyads, and in particular male-male interactions. We could also consider whether the 
knowledge of having others present is enough to elicit an observer effect, or whether the 
observer needs to be physically present before these effects are observed. As well as 
examining same and opposite-sex dyads, we could also examine same and opposite gender 
dyads – something that has not yet been considered in pain.  
Although we did not address clinical pain here, if these effects translate beyond 
experimental analogues, there are some potential interesting, although speculative, 
implications. One possibility might be to see whether we should extend the opportunities for 
those undergoing painful procedures to be accompanied by a supportive observer. This is not 
a new idea of course, and there is relevant research into the impact birth partners can have on 
women’s experiences of childbirth, including pain [27]. This area considers women’s choices 
and preferences around who is best suited to provide support. Perhaps we can learn more 
about the qualities a supportive observer might bring to patient’s pain-related experiences 
(e.g., empathy [23; 31]). We could also consider whether the gendered context translates to 
clinical pain settings, by looking at whether patients report their pain differently, depending 
on whether their healthcare professional is male or female, and whether they are strangers or 
are known to each other. There is emerging evidence that healthcare professionals might 
interpret nonverbal pain signals from male and female patients in different ways [49].  
To conclude, these studies demonstrate that the presence of another, observing a 
person in pain, impacts on how much pain is reported. It also suggests that both the nature of 
the relationships between participants and observers, as well as the sex of the dyads might 
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also moderate how pain is reported. Interestingly, it was concluded that all-male dyads of 
friends result in less pain being reported.  
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Table 1: Means and standard deviations (in parenthesis) for pain measures and questionnaires by dyadic relationship (friends vs. strangers), the 
phase (no observer vs. observer) and participant sex (male vs. female). 
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Table 2: Means and standard deviations (in parenthesis) for pain measures and questionnaires by dyadic (same-sex friends vs. opposite-sex 
friends), the phase (no observer vs. observer) and sex (male vs. female). 
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Table 3: Means and standard deviations (in parenthesis) for pain measures and questionnaires by dyadic (romantic partners vs. opposite-sex 
friends), the phase (no observer vs. observer) and sex (male vs. female). 
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Figure 1. A representation of the participant and observer paradigm.  
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Figure 2. Mean pressure threshold (kPa) for male and female participants in the friends and 
strangers group. Error bars represent ± 1 standard error of the mean (Study 1). 
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Figure 3. Mean tolerance time for the cold pressor (secs) for male and female participants 
with a male and female observer. Error bars represent ± 1 standard error of the mean (Study 
2). 
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Figure 4. Mean VAS score for the algometer (seconds) for male and female participants with 
and without an observer present for study 2. Error bars represent ± 1 standard error of the 
mean. 
 
 
 
 
 
